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1.0 INTRODUCTION

This Technical Memorandum presents the results of the Soil Gas Investigation conducted as part
of the Phase I, Task 1 activities of the Remedial Investigation/Feasibility Study (RI/FS) for the
Lenz Oil site. The site is located at the northeast quadrant of the intersection between Route 83
and Jeans Road in Lemont, Illinois. The Soil Gas Investigation was conducted over an area east

and southeast of the Lenz Oil site property.

As noted in the Work Plan, the specific objective of the Soil Gas Investigation was to identify
a ground water contaminant plume, if any, downgradient of the Lenz Oil site. The results of
the Soil Gas Investigation, as well as the results of the fracture analyses presented in Technical

Memorandum No. 1, will be used to finalize the placement of downgradient monitoring wells.

Section 3.0 of this memorandum, presents a discussion of the sample analytical results.
Modifications to the preliminary locations of monitoring wells are proposed in Section 5.0. All
soil gas sampling activities were conducted in accordance with the Lenz Oil Work Plan and the

Sampling and Analysis Plan (SAP), unless otherwise indicated.

Environmental Resources Management - North Central, inc.
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2.0 SOIL GAS INVESTIGATION METHODOLOGY

The following subsections summarize the methodology employed during the Phase I, Task 1 Soil
Gas Investigation at the Lenz Oil site. Reference is made to the Lenz Oil Work Plan and SAP

where appropriate.

2.1  Sampling Locations

The Soil Gas Investigation was conducted in the open area east and southeast of the Lenz Oil
site as shown in Figure 2-1. Sampling points were located at 50-foot intervals, along the east-
west grid lines, which were spaced 100 feet apart, as described in the SAP. This grid system

was surveyed and established by licensed surveyors from Patrick Engineering, Inc.

During the early stages of the investigation, bedrock was encountered at depths as shallow as
6 to 8 inches below the ground surface. As a result, it was impossible to drive the sampling
probes down to the intended depth of 36 inches at all locations. as indicated in the SAP.
Consequently, the probes were driven to the maximum depth possible, which was generally
down to the weathered bedrock. Coarse dolomite gravel and cobbles or the actual bedrock itself
prevented advancing the soil gas probe beyond this depth. In addition. the sampling locations
were slightly modified as a result of the physical inaccessibility to the exact grid intersects
because of vegetation interference or rough terrain. These modifications were implemented after
approval was secured from the Illinois Environmental Protection Agency (IEPA) representative
at the site, who provided project oversight during the field activities. These were the only

modifications made to the SAP,

Environmental Resources Management - North Central, inc
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All of the sample locations are listed in Table 2-1 and Figure 2-1. Table 2-1 presents the actual
depths to which the probes were driven. A total of 32 investigative soil gas samples were
collected from depths ranging from 16 to 36 inches from the ground surface. This number does

not include QC samples or blanks.

2.2 Sampling Procedures

Soil gas samples were collected according to the methodology outlined in the SAP. As noted
previously, 32 investigative samples were collected. In addition. four field duplicate samples,
two MS/MSD sample pairs, five field blanks, and five trip blanks were collected, resulting in
a total of 50.

All samples were properly preserved, packaged, and shipped to PACE Laboratories in
Minneapolis, Minnesota for analysis according to the protocols described in the SAP. The soil
gas samples were analyzed for the contaminants and associated detection limits presented in
Table 2-2. These parameters were chosen because of their confirmed presence in the soils and

ground water at the site.

The project-required detection limits for soil gas were calculated by modifying those for ground
water, using Henry’s Law Constant and a conversion factor for expressing concentrations in
parts per million by volume (ppmV). The derivation of the detection limits is presented in
Appendix A of the Lenz Oil Quality Assurance Project Plan (QAPP). As shown in Table 2-2,
the method detection limits achieved by PACE Laboratories are consistently lower than the

project-required detection limits.

Environmental Resources Management - North Central, inc



TABLE 2-1
LENZ OIL

SOIL GAS INVESTIGATION SAMPLING LOCATIONS

(Page 1 of 2)

LOCATION PROBE DEPTH
SAMPLE I.D. COORDINATES (inches)
LO-1A1-~-SG 4+00N, 7+00E 36
LO-1A2-~-5G 4+00N, 6+50E 18
10-1A3-SG 4+00N, 6+00E 18
LO-1A4~SG 4+00N, 5+50E 18
LO-1A4~-SGFS 4+00N, 5+50E 20
LO-1A5-~55 4+00N, 5+400E 34
LO-1A6~-5G 4+00N, 4+50E 18
LO-1A7-5G 4+00N, 4+00E 35
LO-1A8-5G 4+00N, 3+50E 28
LO~-1A8-5GMS 4+00N, 3+4+50E 30
I1.O~-1A8~-5SGMSD 4+00N, 3+50E 30
LO~-1A9-S5G 4+00N, 3+00E 36
LO~-1B1-SG 3+00N, 7+00E 18
LO-1B2-SG 3+00N, 6+50E 18
LO~-1B3-SG 2+90N, 6+00E 16
LO~1B4-SG 3+00N, 5+50E 18
LO~-1B5-SG 3+00N, 5+10E 18
LO-1B6-5G 3+15N, 4+55E 18
LO-1B7-5G 3+00N, 4+00E 18
LO-1B8-5G 3+00N, 3+50E 18
LO-1B8-SGMS 3+00N, 3+50E 18
NOTES: Sample locations are relative to the

grid system shown in Figqure 2-1. QC
samples are designated as MS/MSD -
matrix spike/matrix spike duplicate;
FS and FD are interchangeable
suffixes denoting field duplicate
samples. Trip and field blanks are
not shown.



TABLE 2-1
LENZ OIL

S0IL GAS8 INVESTIGATION SAMPLING LOCATIONS

(Page 2 of 2)

LOCATION PROBE DEPTH
SAMPLE I.D. COORDINATES (inches)
1.0-1B8-SGMSD 3+00N, 3+S50E 18
LO-1B9-SG 3+00N, 3+00E 19
LO-1C1-S8G 2+00N, 6+95E 18
LO-1C2-5G 2+00N, 6+50E 18
LO-1C3-5G 2+00N, 6+00E 18
LO-1C4-5SG 2+00N, 5+50E 18
LO-1C4-SGFS 2+00N, 5+50E 18
LO-1C5-5G 2+00N, 5+00E 18
LO-1C6-SG 2+00N, 4+50E 18
LO-1C6-SGFS 2+00N, 4+50E 18
LO-1C7-5G 2+00N, 4+00E 18
LO-1C8-SG 2+00N, 3+50E 18
LO-1C9-5G 2+00N, 3+00E 18
LO-1C10-58G 2+00N, 2+50E 18
LO-1C10-SGFD 2+00N, 2+50E 18
LO-1C11-SG 1+80N, 2+20E 18
LO-1C12-5G 2+00N, 1+50E 18
LO0-1C13-5G 2+00N, 1+00E 18
LO-1CD14-S 1+50N, 0+75E 18
NOTES: Sample locations are relative to the

grid system shown in Figure 2-1. QC
samples are designated as MS/MSD -
matrix spike/matrix spike duplicate;
FS and FD are interchangeable
suffixes denoting field duplicate
samples. Trip and field blanks are
not shown.



Notes:

(1)

(2)

(3)

TABLE 2-2

TARGET COMPOUNDS AND ASSOCIATED DETECTION LIMITS

COMPOUND PRDL (1) MDL (2) MDL (3)

(ppmV) (pPpmV) (ppmV)
1,2-dichloroethane 0.05 0.05 0.04
1,2-dichloroethene (cis) 0.40 0.05 0.04
1,2-dichloroethene (trans) 0.33 0.10 0.08
Trichloroethene 0.34 0.04 0.03
1,1,1-Trichloroethane 0.18 0.04 0.03
Toluene 0.34 0.06 0.05
Xylenes (total) 0.32 0.05 0.04

Project-required detection limits

for soil gas

in ppmV, calculated from the

project-required detection limits for ground water (see Appendix A of the QAPP).

Method detection limits (MDL) achieved by laboratory for all samples except LO-1C1-
SG. Values are based on a sample volume of 25L.

MDL for sample L0O-1C1-SG; these values have been adjusted for a sample volume of

29.4L.
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In addition to the laboratory analyses, field HNu readings of the soil gas were taken at each
sampling location through the sample train set ups, as described in the Lenz Oil SAP. All HNu

readings were zero.

Environmental Resources Management - North Central, inc.



Lenz Oil Site

Technical Memorandum No. 2
Revision: 1

May 2, 1991

Page: 3-1

3.0 ANALYTICAL RESULTS

Table 3-1 presents the laboratory analytical results for the soil gas samples. These data have
been validated according to Appendix I of the Lenz Oil QAPP, Standard Operating Procedures
for Soil Gas Data Validation. No qualification of the data was necessary. The validation shows
that the data are acceptable for the intended uses, except for one field blank analysis (LO-1C1-
SGFB) that was qualified as unusable (R). The data validation results are discussed in Appendix
A of this Memorandum, and the raw data are presented in Appendix B.

As indicated in Table 3-1, only 2 of the 32 soil gas samples show positive results for any of the
target analytical parameters designated for the site. Analytical results for all of the other
samples are below the method detection limits. The laboratory result for sample LO-1B9-SG
shows concentrations of 0.23 ppmV and 0.10 ppmV for 1,2-dichloroethane and trichloroethene,
respectively. A concentration of 0.05 ppmV 1,1, 1-trichloroethane was reported for sample LO-
1B7-SG. These results are also illustrated on Figure 3-1. The limited number of positive

detections does not permit these data to be presented on an isopleth map.

The following technical issues should be considered in reviewing the soil gas analytical data:

1. The shallow nature of the bedrock precluded driving the soil gas
probes to the intended depth of 3 feet below ground surface (bgs),
and collecting samples closer to the ground water surface. The
probability of observing detectable contaminant concentrations at

lower depths may have been higher.

Environmental Resources Management - North Central, inc.



TABLE 3-1

LENZ OIL

SOIL GAS INVESTIGATION SAMPLING RESULTS

(Page 1 of 7)

LO-1A1SG LO-1A1SGFB LO-1A2S6 LO-1A3SG LO-1A4SG LO- 1A4SGFS LO-1ASSGFS LO-1A6SG
Field Field Field
Blank Duplicate Duplicate
36 NA 18 18 18 20 34 18
SANALYT
1,1,1-Trichloroethane 0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
1,2-Dichloroethane 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Toluene 0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06
Trichloroethene 0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
Xylenes (Total) 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
cis-1,2-Dichloroethene 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
trans-1,2-Dichloroethene 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Lfiold HiuReading—— —1___sanes Q Q 9 Q Q Q Q Q
Notes:

(1) ALl results are in ppmV.

(2) Positive detections are enclosed in square brackets.

(3) MDL = Method detection limits achieved by laboratory. All MDLs are based on a sample volume of 25 L, except for
the MDLs for sample LO-1C1SG which were adjusted for a sample volume of 29.4L.

(4) NA = Not applicable. -

(5) R = Unusable.



SOIL GAS INVESTIGATION SAMPLING RESULTS
{Page 2 of 7)

TABLE 3-1

LENZ OIL

LO-1A7SG LO-1A8SG LO-1A8SGMS LO- TABGMSD LO-1A9SG LO-1B1SG LO-1B2SG LO-1B3SG
f‘ a€%:,-ﬁ Matrix Matrix
3QQALIEIERF Spike Spike
: - Duplicate
35 28 30 30 36 18 18 16
1,1,1-Trichloroethane <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
1,2-Dichloroethane <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Toluene <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06
Trichloroethene <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
Xylenes (Total) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
cis-1,2-Dichloroethene <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
trans-1,2-Dichloroethene 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Figld Ny Reading 1 -.... Q Q 0 g Q 0 g 0
Notes:

(1) ALl results are in ppmv.
(2) Positive detections are enclosed in square brackets.

(3) MDL = Method detection limits achieved by laboratory.

the MOLs for sample L0O-1C1SG which were adjusted for a sample volume of 29.4L.

(4) NA = Not applicable.

(5) R = Unusable.

ALl MDLs are based on a sample volume of 25 L, except for




TABLE 3-1

LENZ OIL
SOIL GAS INVESTIGATION SAMPLING RESULTS
(Page 3 of 7)

LO-1B4SG LO-1B5SG LO-186SG LO-1B7SG LO-1B8SG LO-1B8SGFB LO- 1B8SGMS LO-1BBSGMSD
Field Matrix Matrix
Blank Spike Spike
Duplicate
18 18 18 18 18 18 18 18
ANALYTE
1,1,1-Trichloroethane 0.04 <0.04 <0.04 <0.04 {0.05) <0.04 <0.04 <0.04 <0.04
1,2-Dichloroethane 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Toluene 0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06
Trichloroethene 0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
Xylenes (Total) 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <(.05 <0.05 <0.05
cis-1,2-Dichloroethene 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
trans-1,2-dichloroethene 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Eigld WNU RBeadins 1 ... Q I 0 ol Q Q 0 g 0

Notes:

(1) ALl results are in ppmV.

(2) Positive detections are enclosed in square brackets.

(3) MDL = Method detection limits achieved by leboratory. All MDLs are based on a sample volume of 25 L, except for
the MDLs for sample LO-1C1SG which were adjusted for a sample volume of 29.4L.

(4) NA = Not applicable.

(5) R = Unusable.



TABLE 3-1

LENZ OlL
SOIL GAS INVESTIGATION SAMPLING RESULTS
(Page 4 of 7)
LO-189SG LO- 1B9SGFB L0-1C1SG LO-1C1SGFB LO-1C2SG LO-1C3S6 LO-1C4SG LO-1C4SGFB

Field Field Field
Blank Blank B lank

19 18 18 18 18 18 18 18
1,1,1-Trichloroethane 0.04 <0.04 <0.04 <0.03 <0.04R <0.04 <0.04 <0.04 <0.04
1,2-Dichloroethane 0.05 [0.23] <0.05 <0.04 <0.05R <0.05 <0.05 <0.05 <0.05
Toluene 0.06 <0.06 <0.06 <0.05 <0.06R <0.06 <0.06 <0.06 <0.06
Trichloroethene 0.04 [0.10]) <0.04 <0.03 <0.04R <0.04 <0.04 <0.04 <0.04
Xylenes (Total) 0.05 <0.05 <0.05 <0.04 <0.05R <0.05 <0.05 <0.05 <0.05
cis-1,2-Dichloroethene 0.05 <0.05 <0.05 <0.04 <0.05R <0.05 <0.05 <0.05 <0.05
trans-1,2-Dichloroethene 0.10 <0.10 <0.10 <0.08 <0.10R <0.10 <0.10 <0.10 <0.10

(Lsiold HouReading 1 _..... | 2 Y 2 0 2 2 ! 0

Notes:

(1) ALl results are in ppmv.

(2) Positive detections are enclosed in square brackets.

(3) MDL = Method detection limits achieved by laboratory. All MDLs are based on a sample volume of 25 L, except for
the MDLs for sample LO-1C1SG which were adjusted for a sample volume of 29.4L.

(4) NA = Not applicable.

(5) R = Unusable.



TABLE 3-1

LENZ OIL
SOIL GAS INVESTIGATION SAMPLING RESULTS
{Page 5 of 7)
LO-1C5SG LO-1C6SG LO-1C6SGFS LO-1C7sG LO-1C8SG LO-1C9SG LO-1C10SG LO-1C10SGFD
fField Field
Duplicate Duplicate
18 18 18 18 18 18 18 18
1,1,1-Trichloroethane 0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
1,2-Dichloroethane 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Toluene 0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06
Trichloroethene 0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
Xylenes (Total) 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
cis-1,2-Dichloroethene 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
trans-1,2-Dichloroethene 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
|_fiold NNy Reading anan g 0 g 0 0 0 Q o}

Notes:

(1) All results are in ppmv.

(2) Positive detections are enclosed in square brackets.

(3) MDL = Method detection limits achieved by laboratory.

the MDLs for sample LO-1C1SG which were adjusted for a sample volume of 29.4L.

(4) NA = Not applicable.

(5) R = Unusable.

All MDLs are based on a sample volume of 25 L, except for




TABLE 3-1

LENZ OiL

SOIL GAS INVESTIGATION SAMPLING RESULTS

{(Page 6 of 7)

LO-1C10SGFB LO-1C11SG L0-1C12SG LO-1C13S6 LO-1CD14SG LO-1A1SGTB1 LO-1SGTB2 LO-1SGTB3
Field Trip Trip Trip
Blank Blank Blank Blank
18 18 18 18 18 18 18 18
1,1,1-Trichloroethane 0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
1,2-Dichloroethane 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Toluene 0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06
Trichloroethene 0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
Xylenes (Total) 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
cis-1,2-Dichloroethene 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
trans-1,2-Dichloroethene 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Field HNu Reading | -=--- 0 0 0 0 0 NA NA NA

Notes:

QP
2)
3

%)
(&)

All results are in ppmV.

Positive detections are enclosed in square brackets.

MDL = Method detection limits achieved by labcratory. All MDLs are based on a sample volume of 25 L, except for
the MDLs for sample LO-1C1SG which were adjusted for a sample volume of 29.4L.

NA = Not applicable.

R = Unusable.




TABLE 3-1

LENZ OIL
SOIL GAS INVESTIGATION SAMPLING RESULTS
{Page 7 of 7)

LO-1SGTB4 LO~1SGTB5
Trip Trip
Blank Blank
18 18
1,1,1-Trichloroethane 0.04 <0.04 <0.04
1,2-Dichloroethane 0.05 <0.05 <0.05
Toluene 0.06 <0.06 <0.06
Trichloroethene 0.04 <0.04 <0.04
Xylenes (Total) 0.05 <0.05 <0.0%
cis-1,2-Dichioroethene 0.05 <0.05 <0.05
trans-1,2-Dichloroethene 0.10 <0.10 <0.10
Field HNu Reading = | ----- NA NA

Notes:

(1) All results are in ppmV.

(2) Positive detections are enclosed in square brackets.
(3) MDL = Method detection limits achieved by laboratory. All MDLs are based on a sample volume of 25 L, except for
the MDLs for sample LO-1C1SG which were adjusted for a sample volume of 29.4L.

(4) NA = Not applicable.
(5) R = Unusable.




N e T Y el
b A
X

ARADIO TOWER

DES PLAINES

FIGURE 3-1

SOIL GAS INVESTIGATION

SAMPLING RESULTS
LENZ OIL SITE

-

3
GAT ) l
e RS, creBle .. .en .- cee .- ]
DSHED [Jsteo
WILLIAMS
BAT SHOP
| ”.;
 —— ) (R
P N -
SAMPLE 1D LC—-i87-5G
/ [ PROBE DEPTH | 18in. |
1,2—DICHLOROETHANE | - B
TRICHLOROETHENE -
1.1,1—TRICHLOROETHANE | _ 0.05 ppmV
S A
SAMPLE ID. | LO-1B9-SG
PROBE DEPTH 19 in.
[ 1.2-DICHLOROETHANE | 0.23 ppmV
TRICHLOROETHENE ~0.10 ppmV_
1,1,1—TRICHLORDETHANE] ~ — B
\\-
S ———— ¢ —
——————

APPROX. SCALE (f(:i

0

~ SYMBOL LEGEND:

120

X—

—X

53—t

()

PROPERTY LINE
FENCE LINE

RAILROAD

SOIL GAS SAMPLE

LOCATION WITH
IDENTIFIED CONTAMINATION

COMPOUND HNOT DETECTED

WATER SURFACE




Lenz Oil Site

Technical Memorandum No. 2

As illustrated in the generalized geologic section (Figure 3-2), the
shallow bedrock aquifer at the site is anisotropic, consisting of a
fractured dolomite with low primary porosity and relatively high
secondary porosity. The secondary porosity has developed
preferentially alone vertical joints and horizontal bedding planes in
the dolomite. As a result, soil gas contaminants may be unevenly
distributed above the plume. Therefore, sampling points located
directly above vertical joints, and the resultant solution cavities,
are more likely to exhibit positive detects from the ground water
plume than those positioned above unfractured dolomite. As
shown on Figure 3-2, migration of volatile contaminants from the
aquifer is enhanced by the presence of vertical fractures and
solution cavities in the dolomite (i.e., below sample point A).
Whereas bedrock without extensive fracturing and solution cavities
does not readily allow migration of equivalent quantities of volatile

contaminants (i.e., below sample point B).

There is no way to determine which specific sample points may
have intercepted vertical fractures connected to the ground water,
but it is assumed that the density of the sampling grid provided
adequate data to effectively evaluate plume migration, given the

geologic constraints described above.
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It is important to note that the two analytical samples with positive detections are located on the
same east-west grid line, within 100 feet of each other (see Figure 3-1). If the soil gas collected
at these locations can be attributed solely to ground water contamination, then the analytical
results suggest that the contaminant plume has migrated at least 200 feet southeast of the Lenz

01l site.

Environmental Resources Management - North Central, inc.
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Based on the Soil Gas Investigation results, the following general conclusions can be made:

Soil gas samples collected south of the Lenz Oil site generally
showed no detectable concentrations of the VOCs analyzed. Only
two of the 32 investigative samples showed positive detections,

both at concentrations less than 0.5 ppmV.

If the two positive detections are related solely to ground water
contamination, then the plume has migrated at least 200 feet
southeast of the site. The three contaminants identified in soil gas

samples are:

- 1,1, 1-trichloroethane,
- 1,2-dichloroethane, and

- trichloroethene.

These compounds were found in the primary contaminant sources
identified at the Lenz Oil site and in the area soils, as documented

in Technical Memorandum No. 1.
The distribution of the identified soil gas contamination is

consistent with the previously predicted southeastern flow direction

of ground water at the site. Soil gas samples were not collected

Environmental Resources Management - North Central, inc.
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from the area northeast of the site; therefore, the extent of plume

migration was not evaluated in that direction using soil gas.

The fow concentrations and limited detections of VOCs in the soil
gas samples may be indicative of (1) anisotropy in the bedrock
aquifer and/or (2) low concentrations of ground water

contamination near the distal portions of the ground water plume.

The Soil Gas Investigation results can be used, in conjunction with
the fracture analysis and previous investigation results, to guide the
location of monitoring wells to be installed southeast of the Lenz

Oil site.
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5.0 MODIFICATIONS TO MONITORING WELL LOCATIONS

As described in Technical Memorandum No. 1, the results of the regional bedrock fracture
analyses conducted in the vicinity of the site demonstrate that the monitoring well locations and
depths proposed in the Lenz Oil RI/FS Work Plan are sufficient to meet the objectives of the
ground water investigation. Therefore, none of the preliminary monitoring well locations or

depths have been modified as a result of the regional fracture analysis.

However, because contamination was detected in two soil gas samples, located approximately
100 feet southeast of monitoring well cluster G-102, two of the preliminary monitoring well
cluster locations should be modified to better delineate the southeastern extent of ground water
contamination. Specifically, monitoring well clusters MW-03 and MW-06 should be located
further southeast of the site than the preliminary locations. To avoid interfering with potential
agricultural activities in the field southeast of the Lenz Oil site, ERM-North Central proposes
refocating monitoring well clusters MW-03 and MW-06 on southeast edge of the Williams field
at the locations shown on Figure 5-1. These wells will serve to evaluate the southeastern extent

of the ground water contaminant plume.

In Revision O of this Technical Memorandum, it was proposed that monitoring well cluster
MW-02 be located approximately 200 feet southeast of its preliminary location. The rationale
for the proposed change was presented in the Technical Memorandum and expanded in a letter
to USEPA, dated March 25, 1991. USEPA and IEPA rejected the proposal in letters dated
February 21, 1991, April 1, 1991, and in a telephone conversation dated April 15, 1991.
Although the preliminary location of MW-02 presented in the Work Plan may be too close to
the probable source area to meet its stated objectives, the participating respondents have agreed
to install MW-02 at the location presented in the Work Plan. According to USEPA and 1IEPA,

Environmental Resources Management - North Central, inc.
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the purpose of installing the well cluster at that location is to verify the presence of any

contaminant plume in that area.

The preliminary locations of well clusters MW-01, MW-04, MW-05 and MW-07 meet the stated
objectives of these wells and, therefore, modification of these preliminary locations is not
necessary. The southwestern extent of the plume will be evaluated by well cluster MW-07 and
the northeastern extent of the plume will be evaluated by well cluster MW-01. Well clusters
MW-04 and MW-05 will assist in determining the type and magnitude of ground water

contamination near the probable contaminant source.

Environmental Resources Management - North Central, inc.
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1.0 INTRODUCTION

This appendix presents the data validation results for laboratory analytical data generated during
the Soil Gas Investigation conducted as Phase I, Task 1 of the Remedial Investigation/ Feasibility
Study (RI/ES) for the Lenz Oil site. The investigation was performed in January 1991, and
involved the collection of soil gas samples from 32 locations, downgradient from the Lenz Oil
site. Two matrix spike/matrix spike duplicates (MS/MSD), four field duplicates, five field
blanks, and five trip blanks were collected for Quality Assurance/Quality Control (QA/QC)
purposes. All samples were shipped to PACE Laboratories, Inc. in Minnesota, and were
analyzed for 1,1, 1-trichloroethane, 1,2-dichloroethane, toluene, trichloroethene, xylenes (total),

and cis- and trans-1,2-dichloroethene.

The data validation was conducted in accordance with the procedures contained in Appendix I
of the Lenz Oil RI/FS Quality Assurance Project Plan (QAPP), the Standard Operating
Procedure for Soil Gas Data Validation. No QC criteria exceeded the control limits were
identified, except for sample LO-1C1-SGFB. Because no internal standard was injected, the
analytical results for this sample are qualified unusable (R). No qualification was necessary for

the other analytical data, which are considered acceptable.

2.0 DATA VALIDATION SUMMARY

The following subsections itemize each aspect of the data validation procedure according to

Appendix I of the QAPP.
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2.1  Holding Times

All sample tubes were analyzed within 7 days from the date of collection, except for the
MS/MSD duplicate pair associated with sample LO-1B8-SG (PACE Nos. 1232.7MS and
1233.5MSD), which were collected on January 12, 1991 and analyzed on January 23, 1991 (see
Table A-1). The MS/MSD analysis was performed to obtain recovery information for the
method. Therefore, the holding times do not affect the quality of the data.

No qualification of these data is necessary.

2.2  Blanks
None of the target compounds were detected in either the field or the trip blanks. In addition,
the laboratory method blanks, which consisted of an aliquot of carbon disulfide spiked with
surrogate (decane) and internal standard (bromofluorobenzene) compounds did not contain any
analytes on the target list above the method detection limits.
No qualification of these data is necessary.

2.3  Instrument Calibration

2.3.1 Initial Calibration

The percent Relative Standard Deviation (% RSD) for all analytes, and for each set of analyses

conducted was less than the QC control limits of 30 percent.



Notes:

(1)

TABLE A-1

EVALUATION OF SAMPLE HOLDING TIMES

(Page 1 of 4)

DATE

féAMPLE ID. QA/AC QUALIFIER | COLLECTED RECEIVED ANALYZED

1 | Lo-1-A1sG 1/09/91 1/10/91 1/15/91

2 | LO-1-A1SG-FB Field Blank 1/09/91 1/10/91 1/15/91

3 | LO~-1-A1SG-TB1 Trip Blank 1/09/91 1/10/91 1/15/91

4 | LO-1-A2SG 1/10/91 1/12/91 1/15/91

s | Lo-1a3sG 1/10/91 1/12/91 1/15/91

6 | LO-1A4SG 1/10/91 1/12/91 1/15/91

7 LO~1A4SG-FS Field Duplicate 1/10/91 1/12/91 1/15/91

8 LO~-1A5SG 1/10/91 1/12/91 1/15/91

9 | LO~1A6SG 1/10/91 1/12/91 1/15/91

10 | LO~1A7SG 1/10/91 1/12/91 1/15/91
11 | LO-1A8SG 1/10/91 1/12/91 1/15/91
12 | LO~1A85G-MS Matrix Spike 1/10/91 1/12/91 1/15/91
13 | LO~1A8SG-MSD Matrix Spike 1/10/91 1/12/91 1/15/91

Duplicate

Samples are presented in the order of collection.




Notes:

(1)

TABLE A-1

EVALUATION OF SAMPLE HOLDING TIMES

(Page 2 of 4)

DATE

IISAMPLE ID. QA/AC QUALIFIER | COLLECTED RECEIVED ANALYZED
14 | LO-1A9SG 1/10/91 1/12/91 1/15/91
15 | LO~-1B9SG 1/10/91 1/12/91 1/15/91
16 | LO~1B9SG-FB Field Blank 1/10/91 1/12/91 1/15/91
17 | LO~-1SG-TB2 Trip Blank 1/10/91 1/12/91 1/15/91
18 | LO-1B1SG 1/11/91 1/12/91 1/16/91
19 | LO~1B2SG 1/11/91 1/12/91 1/16/91
20 | LO-1B3SG 1/11/91 1/12/91 1/16/91
21 | LO-1B4SG 1/11/91 1/12/91 1/16/91
22 LO-1B5SG 1/11/91 1/12/91 1/16/91
23 | LO-1B6SG 1/11/91 1/12/91 1/16/91
24 LO~1B7SG 1/11/91 1/12/91 1/16/91
25 1L.O-1C1SG-FB Field Blank 1/11/91 1/12/91 1/16/91
26 | LO-1C1SG 1/11/91 1/12/91 1/16/91

Samples are presented in the order of collection.




Notes:

(1)

TABLE A-~1

EVALUATION OF SAMPLE HOLDING TIMES

(Page 3 of 4)
DATE
_*__J SAMPLE ID. QA/AC QUALIFIER | COLLECTED RECEIVED ANALYZED
27 1LO-1C4SG-FS Field Duplicate 1/1191 1/12/91 1/16/91
28 LO-1C4S5G 1/11/91 1/12/91 1/16/91
29 LO-1C5SG 1/11/91 1/12/91 1/16/91
30 LO-1SG-TB3 Trip Blank 1/11/91 1/12/91 1/16/91
31 LO-1C2SG 1/12/91 1/14/91 1/19/91
32 LO-1C35G 1/12/91 1/14/91 1/19/91
33 LO-1C65G 1/12/91 1/14/91 1/19/91
34 1.0-1C6SG-FS Field Duplicate 1/12/91 1/14/91 1/19/91
35 LO-1B8SG-FB Field Blank 1/12/91 1/14/91 1/19/91
36 | LO-1B8SG 1/12/91 1/14/91 1/19/91
37 L0O-1B8SG-MS Matrix Spike 1/12/91 1/14/91 1/23/91
38 LO-1B8SG-MSD Matrix Spike 1/12/91 1/14/91 1/23/91
Duplicate
39 LO-1SG-TB4 Trip Blank 1/12/91 1/14/91 1/19/91

Samples are presented in the order of collection.




Notes:

(1)

TABLE A-1

EVALUATION OF SAMPLE HOLDING TIMES

(Page 4 of 4)

DATE
____J SAMPLE 1ID. QA/AC QUALIFIER | COLLECTED RECEIVED ANALYZED
40 | Lo-1c7scG 1/14/91 1/15/91 1/19/91
41 LO-1C8SG 1/14/91 1/15/91 1/19/91
42 LO-1C9SG 1/14/91 1/15/91 1/19/91
43 | LO-1C10S5G 1/14/91 1/15/91 1/19/91
44 | LO-1C10SG-FB Field Blank 1/14/91 1/15/91 1/19/91
45 | LO-1C10SG-FD Field Duplicate 1/14/91 1/15/91 1/20/91
46 | LO-1C11SG 1/14/91 1/15/91 1/20/91
47 | LO-1C12SG 1/14/91 1/15/91 1/20/91
48 | LO-1C13SG 1/14/91 1/15/91 1/20/91
49 | LO-1CP14SG 1/14/91 1/15/91 1/20/91
50 LO-15G-TBS Trip Blank 1/14/91 1/15/91 1/20/91

Samples are presented in the order of collection.
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No qualification of these data is necessary.

2.3.2 Continuing Calibration

The percent Difference (% D) for all analytes and for each set of analyses conducted was less

than the QC limit of 25 percent.

No qualification of these data is necessary.

2.4  Surrogate Spike Recovery

All surrogate (decane) spike recoveries for each sample analyzed were within the QC limits of

75 to 125 percent.

No qualification of these data is necessary.

2.5 Internal Standard Areas

All internal standard areas were within the QC control limits of 50 to 200 percent as compared
to the associated calibration standard, except for sample LO-1C1-SGFB (PACE No. 1070.7 -
primary-front), which was not injected with the internal standard. The laboratory-reported
results for this sample were taken from a confirmation column by using external calibration.

Therefore, the analytical results for this sample are qualified as unusable (R).
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Also, sample LO-1C13-SG (PACE No. 1342.2 - primary-front) was injected with double the
required concentration of the internal standard (20 pg/L instead of 10 pg/L). This resulted in
double the internal standard area. If this area is divided by two, the reported value is within the

QC control limits.

No qualification of the data is necessary.

2.6  Matrix Spike/Matrix Spike Duplicates

Two MS/MSD sample pairs corresponding to native samples LO-1A8-SG and LO-1B8-SG were
collected as part of the Soil Gas Investigation. As noted previously in Section 2.1 of this
appendix, the MS/MSD pair for sample LO-1B8-SG were not analyzed until 11 days after
sample collection. The primary tubes had been extracted and analyzed 7 days after collection,
but not as an MS/MSD pair. Because of some evaporation of carbon disulfide, the recoveries
were high, and were considered to give erroneous information. Therefore, the secondary tubes

were analyzed.

Matrix spike recoveries for both MS/MSD pairs (LO-1A8-SGMS/MSD and LO-1B8-
SGMS/MSD) were within the QC control limits of 75 to 125 percent. The calculated RPD for

each pair of spike recoveries were was within the QC control limits of +20 percent.

Therefore, no qualification of the native unspiked sample results (LO-1A8-SG and LO-1B8-SG)

1s necessary.
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2.7  Field Duplicates

As noted previously, four field duplicates were collected. The analytical results for these
samples and their corresponding native samples are all below detection limits. Therefore,

percent differences cannot be calculated, and no qualification of these data is necessary.

3.0 MISCELLANEOUS

All the raw laboratory data were obtained from PACE Laboratory, Inc. These included
chromatograms, equipment calibration, and other data. The following subsections present

examination results of chromatograms, spot checks of calculations, and other data deliverables.

3.1 Chromatograms

The chromatograms for all sample injections were checked, and the retention times for all
compounds were consistent with the laboratory standards. Compound concentrations were

determined by using the correct QC standard values and areas.

False readings for trans-1,2-dichloroethene were discovered on chromatogram columns DB-5 and
DB-1701. This problem was caused by coelution with carbon disulfide. Another column
identified as DB-Wax was used to separate the two compounds; and all samples, blanks, and
standards were also analyzed on this column for the sole reason of qualifying the trans-1,2-

dichloroethene concentration.
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3.2  Calculation Checks
Summaries of the laboratory analytical results were spot checked. These spot checks of
contaminant concentrations were performed by using the reported chromatogram areas of
selected samples and QC standards.
No errors in the calculations or in data transcriptions were discovered.

3.3  Data Deliverables
PACE Laboratories has submitted all data deliverables according to Appendices B and I of the

Lenz Oil QAPP, PACE Standard Operating Procedures, and Standard Operating Procedure for
Soil Gas Data Validation, respectively.

4.0 CONCLUSIONS

The results and discussion presented in this appendix show that the laboratory analytical results

for the Lenz Oil Soil Gas Investigation samples do not exhibit any anomalies. Therefore, the

data are considered acceptable.
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REPORT OF LABORATORY ANALYSIS

ERM - North Central, Inc.

January 18, 1991

102 Wilmot Road PACE Project

Suite 300 Number: 910110505

Deerfield, IL 60015

Attn: Mr. Dave Edwards

Lenz Oi1 LO1991A

PACE Sample Number: 10 0007382 10 0007390 10 0007404

Date Collected: 01/09/91  01/09/9%  01/09/91

Date Received: 01/10/91 01/10/917  01/10/9
LO-1A1-~ LO-1AT1- LO-1A1-

Parameter Units MDI SG SGFR SGTRB1

ORGANIC ANAIYSIS

INDIVIDUAL PARAMETERS

1,1,1-Trichloroethane ppm 0.04 ND ND ND

1,2-Dichloroethane ppm 0.05 ND ND ND

Toluene ppm 0.06 ND ND ND

Trichloroethylene ppm 0.04 ND ND ND

Xylene ppm 0.05 ND ND ND

cis-1,2-Dichloroethylene ppm 0.05 ND ND ND

trans-1,2-Dichloroethylene ppm 0.10 ND ND ND

MDL Method Detection Limit

ND Not detected at or above the MDL.

The data contained in this report were obtained using EPA or other

approved methodologies. All analyses were performed by me or under

my supervision.

éPV;::fi E}. nylauijtllclc>/\——»

Liesa A. Shanahan
Organic Chemistry Manager

1710 Douglas Onve North
Minneapalis. MN 55422
TEL: 612-544.-5543
FAX: 612.525-3377

Offices Serving: Minneapons, Minnesota
Tampa. Fiorida
lowa City. lowa
San Francisco, Califorma
Kansas City, Missouri

Los Angeles, California
Charlotte, North Carohina
Asheville, North Carolina
New York. New York
Pittsburgh. Pennsvivania

An Equal Opportumity Employer
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REPORT OF LABORATORY ANALYSIS

ERM -~ North Central, Inc.
102 Wilmot Road

Suite 300

Deerfield, IL 60015

Attn: Mr. Dave Edwards

025231 Lenz Oil

PACE Sample Number:
Date Collected:
Date Received:

Parameter

ORGANIC ANAIYSTS

INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane
1,2-Dichioroethane
Toluene
Trichloroethylene

Xylene
cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

MDL Method Detection Limit

January 18, 1991

PACE Project
Number :

Units _MDL

ppm
ppm
ppm
ppm
ppm
ppm

ppm 0.

ND Not detected at or above the MDL.

OO OOOO

.04
.05

.04
.05
.05

10

910112502

10 0010502 10 0010510 10 0010529

01/10/91  01/10/91  01/10/9
01/12/91 01/12/91  01/12/91
LO-1A2-~ LO-1A3- LO-1A4-
SG SG SG_
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND

1710 Douglas Drive North
Minneapons, MN 55422
TEL: 612.544-5543
FAX: 612 5253377

Offices Serving:  Minneapolis, Minnesota
Tampa, Florida
lowa City. lowa
San Francisco. Califorma
Kansas City. Missouri

Los Angeles. Calitornia

An Equal Opportumity Employer

Charlotte, North Carolina
Asheville, North Carolina
New York, New York

Pittsburgh. Peansylvama
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REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 2

025231 Lenz 0Oi!

PACE Sample Number:
Date Collected:
Date Received:

Parameter

QRGANTC ANALYSIS

INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane
1,2-Dichloroethane
Toluene
Trichloroethylene

Xylene
cis-1,2-Dichloroethylene

trans-1,2-Dichloroethyiene

MDL
ND

Method Detection Limit

January 18, 1991
PACE Project
Number: 91
Units MDDl
ppm 0.04
ppm 0.05
ppm 0.06
ppm 0.04
ppm 0.05
ppm 0.05
ppm 0.10

Not detected at or above the MDL.

0112502

10 0010537 10 0010545 10 0010553

01/10/91  01/10/91  01/10/91
01/12/91  01/12/91  01/12/91
LO-1A4- LO-1A5- LO-1A7-
SGES  SG SG
0.12 ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND

1710 Douglas Drive North
Minneapalis, MN 55422
TEL: 612-544.5543
FAX: 612-525-3377

Difices Serving: Minneapols, Minnesota
Tampa, Florda
lowa City, lowa

San Francisco, Califorma

Kansas City, Missoun

Los Angeles, Califarma

An Equal Opportumty Employer

Charlotte, North Carolina
Ashevilie, North Carotina

New York. New York

Pittsburgh. Pennsvivania



R REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards January 18, 1991
Page 3 PACE Project

Number: 910112502
025231 Lenz 0il

PACE Sample Number: 10 0010561 10 0010570 10 0010588
Date Collected: 01/10/91 01/10/91 01/10/91
Date Received: 01/12/91 01/12/91 01/12/91
LO-1A8-
LO-1A6- LO-1A8- SGMS

Parameteyr Units _MDL SG SG (MS/MSD)
ORGANIC ANAIYSIS
INDIVIDUAL PARAMETERS
1,1, 7-Trichloroethane ppm 0.04 ND ND ND
1,2-Dichloroethane ppm 0.05 ND ND ND
Toluene ppm 0.06 ND ND ND
Trichloroethylene ppm 0.04 ND ND ND
Xylene ppm 0.05 ND ND ND
cis-1,2-Dichloroethylene ppm 0.05 ND ND ND
trans-1,2-Dichloroethylene ppm 0.10 ND ND ND
MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Dougias Drive North Offices Serving:  Minneapalis. Minnesota Los Angeles. California An Equal Opportumity Employer

Minneapohs, MN 55422 Tampa, Florida Charlotte, North Carolina

TEL: 612-544-5543 lowa City, lowa Asheville, North Caroiina

FAX: 612-525-3377 San Francisco, Califormia New York, New York

Kansas City, Missour! Pittsburgh, Pennsyivania



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 4

025231 Lenz Oil

PACE Sample Number:
Date Collected:
Date Received:

Parameter

ORGANIC ANAIYSIS

INDIVIDUAL PARAMETERS
1,1, 1-Trichloroethane
1,2-Dichloroethane
Toluene
Trichloroethylene

Xylene
cis-1,2-Dichlorcethylene

trans-1,2-Dichloroethylene

MDL
ND

Method Detection Limit

January 18, 1991

PACE Project

Number :
Units _MDL
ppm 0.04
ppm 0.05
ppm 0.06
ppm 0.04
ppm 0.05
ppm 0.05
ppm 0.10

Not detected at or above the MDL.

910112502

10 0010596 10 0010600 10 0010618

01/10/91 01/10/91 01/10/9
01/12/91 01/12/91  01/12/91
LO-1A9- LO-1B9- LO-1B9-
SG SG SGFB

ND ND ND

ND 0.23 ND

ND ND ND

ND 0.10 ND

ND ND ND

ND ND ND

ND ND ND

1710 Douglas Drive North
Minneapons. MN 55422
TEL: 612-544-5543
FAX: 612:525-3377

Otfices Serving. Minneapolis. Minnesota
Tampa, Florida
iowa City, lowa
San Francisco. Califormia
Kansas City, Missouri

Los Angeles. California

An Egual Opportunity Employer

Charlotte, North Caraling
Asheviile, North Carolina
New York, New York

Pittsburgh, Pennsyivania



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards January 18, 1991
Page 5 PACE Project

Number: 910112502
025231 Lenz 0i1
PACE Sample Number: 10 0010626
Date Collected: 01/10/91
Date Received: 01/12/91

LO-1-

Parameter Units _MDL  SGTB2
ORGANIC ANAIYSTS
INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane ppm 0.04 ND
1,2-Dichloroethane ppm 0.05 ND
Toluene ppm 0.06 ND
Trichloroethylene ppm 0.04 ND
Xylene ppm 0.05 ND
cis-1,2-Dichloroethylene ppm 0.05 ND
trans-1,2-Dichloroethylene ppm 0.10 ND
MDL Method Detection Limit
ND Not detected at or above the MDL.

The data contained in this report were obtained using EPA or other
approved methodologies. All analyses were performed by me or under

my supervision.

m%W

Liesa A. Shanahan
Organic Chemistry Manager

1710 Douglas Orive North
Minneapolis, MN 55422
TEL: 612.544.5543
FAX: 612.525.3377

Otfices Serving:  Minneapohs, Minnesota
Tamga, Flarida
lowa City, lowa
San Franctsco. Calitornia
Kansas City, Missour

Los Angeles, California An Equal Opportunity Employer
Charlotte, North Carolina

Asheville, North Carolina

New York. New Yark

Pittsburgh. Pennsyivania



PACE, Inc.
Soil Gas Analysis QC Sheet

Client Name: 2#m - v ~A2d enion/ Instrument [D: 3
Project Name: £2r2 2 Primary Column ID: 5. ~eie | o 55 seme &2
PACE Project Number: 4,0/ 1. 5. 2 UPNSPICINGY S
Tuhe Surrogate Tube b Surrogate
PACE ¢ (Primeort Tube | Analysis | Recovery PACE | (Prime or = Tube Analvsis | Recovery
Sample #|  Sccondi (Sectioni Date Decane (92) Sample #| Second) {Section)  Date  Decane (97
1oy L e b v Tl T M0 5 SEIE g O By B R
. ‘ Gocs | > 8 IoLY. O a s ity |
J 1 | ! " s ’ - O . Lo
5 {/M ob Lol 7 | s | i
P !:-m\,/_i i ‘ ”M l | ks
Sered ! > 3 2kl Tl L
S 7 | s ‘[ ) i | e | i
I o d > o -
N f - s o R by — — v 7
Mg L
M- ok Bl oy I I
R R bl l ] N A
) 1/)’“_(/4_ oY i i
o RN R T ~
At b l f
oy 7 /‘ .v:/‘h.‘»f‘ o L J
| ‘M Y | ‘
R 4 l e P LD ‘» !
I Ak | 23 | |
e te } Fonm? Lod [ )
g aed |7 oL | ‘ "
ogate QC Limits
IATEZES b M
Comments Foppie 2 | 2H 0.0 fon o liqferincets nagen,  in e ey e




PACE, Inc.
Soil Gas Analysis QC Sheet

Client Name: -7 v - v enZiew Instrument [ID: 5
Project Name: /., . i1 Primary Column ID: -
PACE Project Number: = -,1 72 x

| Tube | : Matnx Spike Recovery (%)

PACE ~ (Primeor| Tube |Analysis

Sample # | Sccond) l Section |Date 1 ] 2 T 3 5 4 5 T IS
LIPS A LFWJ irl4qy or os |93 lipg oo 17
MID a8 T s : vo 1 99 | 0o ! 120 o 199
RPN ; — ) 77 r7 91 193 195 g5

| | ; 1 | | 1

T
|

—_—

Matrix Spike QC Limits

are 737012377,

Comments

1 = ¢is-1,2-Dichloroethene 4
2 = 1,1,1-Trichloroethane b}
3 = Trichloroethene 6

= Toluene
= m,p-Nylene

= pAvene

Y



PACE, Inc
Soil Gas Analysis QC Sheet
Method Blank Summary

(lient Name <80 raaid o Instrument I 4
Project Name Lewz O Primary Column I 5 » siz
PACE PI‘OjE:CtNU.II]bGI‘. 12702 . SCx

4 ’
L S,V P N

Date Target
Analyzed Compounds
SEAL Loy s g

Comments:




PACE, Ine
Soil Gas Analysis Calibmation Summary

(lient Name £RM - Sloth 2ol lnstrument r B
Project Name:  deny. sV Primary Column [r
pACE ijcct NUHJb:ZI‘. otk o2 Analysis [afe 3o onwde w3y feem 40D

rJI«/)—‘//’Lv ne
Initial Calibmation Summary

Standards (ug/ml)
Analvtes b 10 50 100 500 AVE. AN
bis—1, 2—-Dichloroethene 0. Ho] s 970 2 515 S 517 o 577 o f1 /L
krans—1, 2-dichloreethene AT IRV BN A B N R IV T 3
1, 2~Dichloroethane ¢ 2 RS d o 7 ERE ] oS gy o 9y 3 29
rchlorcethene O 147 0 3159 AR PR odul | ovav (L
1,1,1—Trichlorocthane 5 Wyl O oy, v HbY v 45y o 4su oy} 2.
Toluene 2. vy 21 1 37 RS L L b 2.1 1 b ]
I, p—Xylene (Tota]) Md,’;‘m y—gz 22} 1 1Y 1 4 1.33 2.3 1. 3o 3
J",\.)’icnﬂ ! 2.2 2 1oLy 134 L.312 1.3 2. L9 3
Pecane (SS) L7 L 1LY ) 110 21 o 2
Continuing Calibration Summary
i nalysis Standard  [Z Diff. M nalysis Standard |4 Diff.

¥ nalvtes Pate 9 [hate
his—1, 2-Dichloroethene T 45 Ly
krans—1, 2-dichloroethene - ; 7

. 2~Dichlorcethane e "7 v

richloroethene sas )y oy ¥

, 1, {~Trichlorcethane | i ¢

oluene 1| L N ~

p-Xylene (Total) ! i y B

) Xﬂcnﬂ - s 3

<ane (SS)
(ormments: /) TRAAMS -4, 0 DL o v [T w A Kanw ooy Aons ol ¢ oL wmar —  SyfPlec e A WA )] 3 amatins O S e

Sk Fhaebinsa
1) SR A r Bk iR ST Al AL CALIBRATET e Th ST ERO AR N/ wy/,,kg} LS, Yr, 00, Fo2



REPORT OF LABORATORY ANALYSIS

ERM - North Central, Inc.
102 Wilmot Road

Suite 300

Deerfield, IL 60015

Attn: Mr. Dave Edwards

Lenz 011 0252J1

PACE Sample Number:
Date Collected:
Date Received:

Parameter
ORGANIC ANAIYSIS

INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane
1,2-Dichloroethane
Toluene
Trichloroethylene

Xylene
cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

MDL Method Detection Limit

January 18, 1991

PACE Project

Number:
Unitsg _MDL
ppm 0.04
ppm 0.05
ppm 0.06
ppm 0.04
ppm 0.05
ppm 0.05
ppm 0.10

ND Not detected at or above the MDL.

910112503

10 0010634 10 0010642 10 0010650

01/11/91 01/ 11/9N 01/11/91
01/12/91  01/12/91  01/12/9)
LO-~-1B1- LO-1B2- LO-1B3-
SG SG SG.
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND

1710 Dougias Drnve North
Minneapolis, MN 55422
TEL: 612-544-5543
FAX: 612-525-3377

Oftices Serving:

Minneapolis. Minnesota
Tampa, Florida

lowa City, lowa

San Francisco. California
Kansas City, Missoun

os Angeles, California

An Equal Opportunity Employer

Charlotte. North Carolina
Asheville, North Caralina
New York, New York

Pittsburgh, Pennsylvania
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REPORT OF LABORATORY ANALYSIS

ik N LA AN

Mr. Dave Edwards
Page 2

Lenz Ot 0252J1
PACE Sample Number:
Date Collected:
Date Received:
Paramefer

QRGANTC ANALYSTS

INDIVIDUAL PARAMETERS

January 18, 1991

PACE Project
Number :

Units MDL

1,1, 1-Trichloroethane ppm 0
1,2-Dichloroethane ppm 0
Toluene ppm 0
Trichloroethylene ppm 0
Xylene ppm 0
cis-1,2-Dichioroethylene ppm 0
trans-1,2-Dichloroethylene ppm 0
MDL Method Detection Limit

ND Not detected at or above the MDL.

.04
.05
.06
.04
.05
.05

10

910112503

10 0010669 10 0010677 10 0010685

01/11/91  01/11/91  01/11/91
01/12/91 0Y/12/91  01/12/91
LO-184- LO-1B85- LO-1B86-
SG SG SG
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND

1710 Douglas Drive North
Minneapolis, MN 55422
TEL: 612-544-6543
FAX: 612-525-3377

Cffices Serving:  Minneapohis, Minnesota
Tampa, Florida
lowa City, fowa
San Francisco, Cabtarnia
Kansas City. Missoun

Los Angeles, California

An Equal Opportumity Employer

Charlotte, North Carolina
Asheville, North Carolina
New York. New York

Pittsburgh. Pennsyivamia
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REPORT OF LABORATORY ANALYSIS

Tl AL ALEANL

Mr. Dave Edwards
Page 3

Lenz 0i1 0252J1

PACE Sample Number:

January 18, 1991
PACE Project
Number: 910112503

10 0010693 10 0010707 10 0010715

Date Collected: 01/11/791  01/11v/91 0111/ 9
Date Received: 01/12/91  01/12/91  01/12/9
LO-1B7- LO-1C1- LO-1C1-
Parameter Units _MDL SG SGFB SG
ORGANTC ANALYSIS
INDIVIDUAL PARAMETERS
1,1, 1-Trichloroethane ppm 0.03 - - ND
1,1,1-Trichloroethane ppm 0.04 0.05 ND -
1,2-Dichloroethane ppm 0.04 - - ND
1,2-Dichloroethane ppm 0.05 ND ND -
Toluene ppm 0.05 - - ND
Toluene ppm 0.06 ND ND -
Trichloroethyliene ppm 0.03 - - ND
Trichloroethylene ppm 0.04 ND ND -
Xylene ppm 0.04 - - ND
Xylene ppm 0.05 ND ND -
cis-1,2-Dichloroethylene ppm 0.04 - - ND
cis-1,2-Dichloroethylene ppm 0.05 ND ND -
trans-1,2-Dichloroethylene ppm 0.08 - - ND
trans-1,2-Dichloroethylene ppm 0.10 ND ND -
MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North
Minneapolis, MN 55422
TEL: 612-544-5543
FAX: 612-525-3377

Otfices Serving: Minneapons, Minnesota
Tampa, Florida
lowa City, lowa
San francisco. Califormia
Kansas City. Missaun

Los Angeles. California
Charlotte. North Carolina
Asheville, North Carolina
New York, New York
Pittsburgh. Pennsyvania

An Equal Oppaortumty Employer



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 4

Lenz Oi1 0252J1

PACE Sample Number:
Date Collected:
Date Received:

Parameter
ORGANTC ANAIYSIS

INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane
1,2-Dichloroethane
Toluene
Trichloroethylene

Xylene
cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

MDL
ND

Method Detection Limit

January 18, 1991

PACE Project
Number:
Unifts _MDI
ppm 0.04
ppm 0.05
ppm 0.06
ppm 0.04
ppm 0.05
ppm 0.05
ppm 0.10

Not detected at or above the MDL.

910112503

10 0010723 10 0010731 10 0010740

01/11/91  01/11/91  01/11/91
01/12/91  01/12/917  01/12/91
LO-1C4- LO-1C4- LO-1C5-
SG SGES SG
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND

1710 Douglas Drive North
Minneapolis, MN 55422
TEL: 612-544-5543
FAX: 612-525-3377

Offices Serving:

Minneapolis. Minnesota
Tampa, Florida
lowa City, lowa

San Francisco, California

Kansas City, Missoun

Los Angeles. Califorma

& Equal Dpportumity Employer

Charlotte, Narth Caroiina
Asheville, North Carolina

New York, New York

Pittsburgh. Pennsylvama



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 5

Lenz Of1 025231

January 18, 1991
PACE Project
Number: 910112503

PACE Sampie Number: 10 0010758

Date Collected: 01/11/9

Date Received: 01/12/91
LO-1-

Parameter Units MDL  SGTR3

ORGANIC ANALYSIS

INDIVIDUAL PARAMETERS

1,1,1-Trichloroethane ppm 0.04 ND

1,2-Dichloroethane ppm 0.05 ND

Toluene ppm 0.06 ND

Trichloroethylene ppm 0.04 ND

Xylene ppm 0.05 ND

cis-1,2-Dichloroethylene ppm 0.05 ND

trans-1,2-Dichloroethylene ppm 0.10 ND

MDL Method Detection Limit

ND Not detected at or above the MDL.

The data contained in this report were obtained using EPA or other
approved methodologies. A1l analyses were performed by me or under

my supervision.

9%9%%

Liesa A. Shanahan
Organic Chemistry Manager

1710 Douglas Drive North
Minneapaiis, MN 55422
TEL: 612.544.5543
FAX: 612.525-3377

Offices Serving: Minneapolis, Minnesota
Tampa, Florida
lowa City, lowa
San Francisco. Cahfornia
Kansas City, Missoun

Los Angeles, California 4n Equal Opportunity Emplover
Charlotte, North Carohna

Asheville, North Carolina

New York, New York

Pittsburgh. Pennsyivama



PACE, Inc.
Soil Gas Analysis QC Sheet

Client Name: ¢ &M owtd L, 0oy Instrument {D: 4
Project Name: L ewz O Primary Column ID: ;. ..o, > 5o e 700
PACE Project Number: g, 2 503 e 3K -5
} Tuhe | Surrogate  Tube | Surrogate
PACE | (Prime or | Tube | Analvsts | Recovery PACE , (Prime or | Tube i Analvsts | Recovery
Sample #  Sccondj (Sectiun: Date [Decune (92) Sample #| Second) Section|  Dute Decane (%%)
[ o — = | it v F 1220 3 A me | o | Py pE
roud 4| s liw\fl Lo \M Py
Hoocd | (oW pr | — - ; : 97
>y L ! Faamd 3 PREN T emas 3’_;1,»\/L ! A
‘} ‘i Bueh, RS ‘ v Aued l : Do
ey o “ Il Lt 231 | ey v 9
S 23 |- dweg, | S
Lo C s e )77 o ILM‘ Iy ]
S b 5 i { 1 Lecl 3 -
v oy 7. 7 ‘_ i;‘.m«._\j o9 B RN ! l - J; ()
i - P, =7 i v Sracds [
LG apede = — 9L B.capda| T — . e
IB-L°F SN F e 1‘/"%»7& 17
B! | Bcd i el
1ouy. StL } F v % Lo :
! Aiwegy (53
1o le 7 : Z oS ] o
Bk > § l
(75 ¥ ) L
{ L e Y S i i

oeate QC Limits

qre (301037

- N . 1 — R -
C emment bkf__'.jmﬁf—: 2 7% 7}y Bl T o g o RSN 1/% ./4.1; - L M{"M""«“ﬂ
iU, {0272 -7 s




PACE, Inc.
Soil Gas Analysis QC Sheet

Client Name: £/ M - ndd endi Instrument ID: 5
Project Name: leeaz O] Primary Column ID: i <.
PACE Project Number: 92102 593 Areperc
i Tube Matrix Spike Recovery (9%)
PACE . (Primeor| Tube |Analysis
Sample # | Second) | Section |Date L2 3T 4 T s 6
A< apde — = U g, 97 gy, 147 | 97 95 |95
G opde - | = | gr 197 oo |95 | t5 |9g
W e | 99 13y lyg 195 1§s l9s
‘ | |
4)‘ i i J i
‘ ' H
] 1
!

R S

| [ l |
— | ——
l 1
w :
1 l 1 i
Matrix Spike QC Limits 1 = ¢is-1,2-Dichloroethene 4 = Toluene
are 1351257 2 =1,1,1-Trichloroethane 5 = m,p-Xylene
3 = Trichloroethene 6 = p-Xvlene

Comments




PACE, Ine
Soil Gas Analysis QC Sheet
Method Blank Summary

(lient Name K- Fw@ b Instrument o 73
Project Name (e« 2 o Primary Column IDr =~ 50 weds . 2 32 .0
PACE pI‘O]&:LNuIIleI' gio 42503

g DB T

Late Target
Analyzad Commpounds
Cewld mame.  larvgn d

Comments:




PACE, Inc

Soil Gas Analysis Calibration Summary

£ RrM ~ Adorth (c.drq)

Instrument M B

(lient Name: —
Project Name:  Lewz O Primary Column Iy 30 wweter G 3% Lo OF-
PACE Project Number, qior3.5<3 Analysis Date - 5 - 99
Initial Calibralion Summary
Standards (ug/ml)
inalvtes 5 10 50 100 500 AVE, AN
L:iS-l,Z-DiCthI‘Odt.h&n(: 0.4vy 47D 513 5 517 o 577 g TL /L
krans—1, 2~dichlorcethene AT T I S o T Lo ae® 3
1,2—Dichlor0c'thane c 1 0 377 Sor 2 S o Sry o 1,8 19
Trichlorcethene > 347 o 315 v ush IS o 4l o Y2 I
1, 1, 1-Trichlercethane o Wyb oy quy 9 ¥57 0 Hyb 0.4 53 2
Toluene L 119 L7 Rag L Lk 1.2 b
o, p-Xylene (Total) '"J‘Y'j,,,” y—agz2li) 1 2y L4 133 sy L 3o 3
D"'X)"it:[lf: 2.2 2 Ty 1 39 112 .3y R 3
Deoanf:(S‘;) 2 17 1.4 5 LY ERR ) 1.0 0 1.2 o 2
Continuing Calibration Summary
Mnalysis Standard (4 WML i nalysis Standard |7 Diff.
\nalvtes Pate g [ate
his—1, 2-Dichlorvethene IRl K |
krans—1, 2-dichlorcethene eyl P o Mk gl
1, 2-Dichlorcethane ey Yo C -
Trichlorcethene lrelar |47 3
1, 1, 1-Trichloroethane ) 45 i
Toluene 02 .
), p-Xylene (Total) | Lot 2
O~ Xylene 12 Lo o
[lcane (S5)
Comments: (> Fiany s L DicHicnrno ETraNMC WAy KRar Oy A K Ll oL umar = Sypicco DB wAX
fdan b
“ A CALIZRAT T w T $TanoarR D g 1«,-//,,\1) L

1) TRAN

i

BlekedRo o Tran(
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REPORT OF LABORATORY ANALYSIS

koA

ERM - North Central, Inc.
102 Wilmot Road

uite 300
Deerfield, IL 60015

Attn: Mr. Dave Edwards

0252 JI/Lenz 0i1

PACE Sample Number:
Date Collected:
Date Received:
Parametfeyr

ORGANIC ANALYSIS

INDIVIDUAL PARAMETERS
1,1, 1-Trichloroethane
1,2-Dichloroethane
Toluene
Trichloroethylene

Xylene
cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

MDL Method Detection Limit

January 21, 1991

PACE Project
Number:

ppm
ppm
ppm
ppm
ppm
ppm

QO OOO O

(@]

ppm

ND Not detected at or above the MDL.

.04
.05
.06
.04
.05
.05

.10

01/12/91
01/14/9
0-IC2-SG 10-IC3-SG LO-ICA-SG

910115501

10 0012262 10 0012270 10 0012289
01/12/91 01/12/9
01/14/91  01/14/91

ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND

1710 Douglas Onve Narth
Minneapolis, MN 55422
TEL: 612-544-5543
FAX: 612:525-3377

QOtfices Serving: Minneapolis, Minnesota
Tampa, Florida
lowa City, lowa
San Francisco, California
Kansas City, Missoun

Los Angeles, Califarnia

An Equal Qpportunity Emplaver

Charlotte. North Carolina
Asheville, North Carohna
New York, New York

Pittsburgh, Pennsvivania



ch REPORT OF LABORATORY ANALYSIS

I'NCOFR?>0RATED
ThEOAS3 L RANLE DF LAl

Mr. Dave Edwards January 21, 1991
Page 2 PACE Project
Number: 910115501

0252 JI/Lenz 0il

PACE Sample Number: 10 0012297 10 0012300 10 0012319
Date Collected: 01/12/91 01/12/91 01/12/91
Date Received: 01/14/91 01/14/91 01/14/91
LO-IC6- LO-B8-SGFB LO-B8-SG

Parameter Units MDD}  SGFS  time 1423 time 1613
ORGANIC ANA|YSIS
INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane ppm 0.04 ND ND ND
1,2-Dichloroethane ppm 0.05 ND ND ND
Toluene ppm 0.06 ND ND ND
Trichloroethylene ppm 0.04 ND ND ND
Xyliene ppm 0.05 ND ND ND
cis-1,2-Dichloroethylene ppm 0.05 ND ND ND
trans-1,2-Dichloroethylene ppm 0.10 ND ND ND
MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Orive North Oftices Serving: Minneapolis, Minnesota Los Angeles, Calforma An Equal Opportunity Emplayer

Minneapohis, MN 55422 Tampa, Florida Chariotte, North Caraiina

TEL: 612-544-5543 lowa City, lowa Asheville. North Carolina

FAX: 612-525-3377 San Francisco. California New York, New York

Kansas City, Missourt Pittsburgh, Pennsylvania
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Page 3

0252 JI/Lenz 0il
PACE Sample Number:

Date Collected:
Date Received:

Parameter
ORGANTC ANALYSIS

INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane
1,2-Dichloroethane
Toltuene
Trichloroethylene

Xylene
cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

MDL Method Detection Limit

ND

January 21, 1991
PACE Project
Number:

Units _MDI
ppm 0.04
ppm 0.05
ppm 0.06
ppm 0.04
ppm 0.05
ppm 0.05
ppm 0.10

Not detected at or above the MDL.

910115501

10 0012327 10 0012335 10 0012343

01/12/9%  01/12/91  01/12/91
01/14/91  01/14/91  01/14/91
LO-1B8- LO-1B8-

SGMS SGMS LO-1-SGTB4

time 1617 time 1620 time 1435

ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND

1710 Douglas Drive North
Minneapolis, MN 55422
TEL: §12-544-5543
FAX: 612.525-3377

Offices Serving: Minneapolis, Minnesota
Tampa, Florida
lowa City, lowa
San Francisco, Calitorn
Kansas City, Missour

Los Angeles, California

An Equal Opportunity Employer

Charlotte, North Caralina

Asheville. North Carolina
1a New York. New York

Pittsburgh, Pennsylvania
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Mr. Dave Edwards January 21, 1991
Page 4 PACE Project

Number: 910115501
0252 JI/Lenz 0Oil

PACE Sampie Number: 10 0013161 10 0013170 10 0013188
Date Collected: 01/14/91 01/14/9N 01/14/91
Date Received: 01/15/91 01/15/91 01/15/91
Paramefer Unifs MDL 101CTSG LOICRSG LOICI9SG
ORGANIC ANAIYSTS
INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane ppm 0.04 ND ND ND
1,2-Dichloroethane ppm 0.05 ND ND ND
Toluene ppm 0.06 ND ND ND
Trichloroethylene ppm 0.04 ND ND ND
Xylene ppm 0.05 ND ND ND
cis-1,2-Dichloroethylene ppm 0.05 ND ND ND
trans-1,2-Dichloroethylene ppm 0.10 ND ND ND
MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Oouglas Orive North Gffices Serving: Minneapoiis, Minnesota Los Angeles, California An Equal Opportunity Emplover

Minneapolis, MN 55422 Tampa, Florida Charlotte, North Carolina

TEL: 612-544-5543 lowa City, lowa Asheville, North Carolina

FAX: 612-525-3377 San Francisco, Califorma New York, New York

Kansas City, Missoun Pittsburgh, Pennsylvania
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0252 JI/Lenz 0Qil

PACE Sample Number:
Date Collected:
Date Received:
Parameter

ORGANIC ANA[YSTS

INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane
1,2-Dichloroethane
Toluene
Trichloroethylene

Xylene
cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

MDL
ND

Method Detection Limit

January 21, 1991
PACE Project
Number: 91
Unitsg _MOL
ppm 0.04
ppm 0.05
ppm 0.06
ppm 0.04
ppm 0.05
ppm 0.05
ppm 0.10

Not detected at or above the MDL.

0115501

10 0013196 10 0013200 10 0013218
01/14/91 01/14/9)  01/14/9)
01/15/97  01/15/91  01/15/91

L01C10SG  LQICIOSGFD LOICIOSGER

ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND

1710 Douglas Orive Narth
Minneapoks, MN 55422
TEL: 612.544-5543

FAX: 612.525-3377

Otfices Serving: Minneapolis, Minnesota
Tampa. Florida
lowa City, lowa
San Francisco, California
Kansas City, Missoun

Los Angeles. Calitornia

An Equal Opportunity Emplover

Charlotte, North Carolina

Asheville,

North Carolina

New York. New York
Pittsburgh, Pennsvivamia
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Mr. Dave Edwards January 21, 1991
Page 6 PACE Project

Number: 910115501
0252 JI/Lenz 0i1

PACE Sampie Number: 10 0013226 10 0013234 10 0013242
Date Collected: 01/14/91 01/14/9 01/14/91
Date Received: 01/15/91  01/15/917  01/15/9N
Parameter Units _MDL . LQOICIISG  LOICI2SG  J01CI38G
QRGANTC ANAIYSIS
INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane ppm 0.04 ND ND ND
1,2-Dichloroethane ppm 0.05 ND ND ND
Toluene ppm 0.06 ND ND ND
Trichloroethyiene ppm 0.04 ND ND ND
Xylene ppm 0.05 ND ND ND
cis-1,2-Dichloroethylene ppm 0.05 ND ND ND
trans-1,2-Dichloroethylene ppm 0.10 ND ND ND
MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North Offices Serving: Minneapolis, Minnesota Los Angeles, California An Equal Opportumity Employer

Minneapaolis, MN 55422 Tampa, Florida Charltotte, North Carolina

TEL: 612-544-5543 fowa City. fowa Asheville, North Caroiina

FAX: 612.525-3377 San Francisco, California New York. New York

Kansas City, Missour) Pittsburgh. Pennsylvama
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Mr. Dave Edwards January 21, 1991
Page 7 PACE Project

Number: 910115501
0252 JI/Lenz Qi1

PACE Sample Number: 10 0013250 10 0013269
Date Collected: 01/14/91  01/14/9N
Date Received: 01/15/91  01/15/91
Parameter Units _MDL  LOICI4SG  LQISFTBR
ORGANTC ANALYSIS

INDIVIDUAL PARAMETERS

1,1,1-Trichloroethane ppm 0.04 ND ND
1,2-Dichloroethane ppm 0.05 ND ND

Toluene ppm 0.06 ND ND
Trichloroethylene ppm 0.04 ND ND

Xylene ppm 0.05 ND ND
cis-1,2-Dichloroethylene ppm 0.05 ND ND
trans-1,2-Dichloroethylene ppm 0.10 ND ND

MDL Method Detection Limit

ND Not detected at or above the MDL.

The data contained in this report were obtained using EPA or other
approved methodologies. A1l analyses were performed by me or under
my supervision

i Jhos o

Liesa A. Shanahan
Organic Chemistry Manager

1710 Douglas Drive North Offices Serving: Minneapolis, Minnesota Los Angeles. Califormia An Equal Opportunity Employer
Minneapolis, MN 55422 Tampa, Florida Charlatte, Narth Carolina

TEL: 612-544.5543 lowa City, lowa Asheville, North Carotina

FAX: 612-925-3377 San Francisco, California New York, New York

Kansas City, Missoun Pittsburgh, Pennsvlvania



PACE, Inc.
Soil Gas Analysis QC Sheet

Client Name: ££m - /R ot Instrument [D: 7
Project Name: Primary Column ID: 30 »matee » 3, wae £ o
PACE Project Number:  g9.0:/5. 5o, Legrhes D4 -5
; Tube Surrogate Tube Surrogate
PACE | (Prime or | Tube | Analysis | Recovery PACE | (Primeor | Tube | Analysis | Recoverv
Sample #1 Sceond) |Section Date Decane (%0) Sample #| Second) |Section Date Decane (9%)
laduk pizt|  — - /1 9/9, a7 et e Faps | i1 9/9; 1o
Eorpot , o ; ey 123
a2 | Laee | Famr : TR B¢ apudy| — - | 95
% )- ) 7 12 Y btk B | - I AIE
L2270 ‘ Fns i I, 37 o | Fape Kt : 9 4
! Logh ; 1o S y-39%3 193
BEVAEN T g I i3 3r 7 lI Faps 1o
i ; A4 ‘ o 5 : l Bach 03
19 7| ot ’ ) 131 9.1 T Fans 123
1 | s l X ‘] -y 21
/1de. p | ]{‘w-/ : Ry, i31¢. ¢ | |, ‘ o ]
S Y WU 12w | Buck (oS
M;j - ' 9¢é 13221.94 Fonn? | 1of
I3/ < oy T | law ! M’ - 12Y
Buck 12 3 (R C. gplbd - 112y 93
(L3217 | s i Wi 1311 4 Frces e 1
!M | 122 Bl 124
2313 § Faaz | /1O (323 v EFW‘; 1y
Bk | 123 ) 125
113vy. 3 |F4«Mr | INE=) idly. 2 f/?w [l
| - !E.M : < (0 5 | I oY

crogate QC Limits

7537012377,

Comments




Client N

ame:

roject Name:

ERM- i lad Ao

PACE, Inc.

Soil Gas Analysis QC Sheet

Instrument [D:

Primary Column ID: 7

PACE Project Number: ¢.0// 5 s
) Tube Surrogate
PACE | (Prime or | Tube | Analysis | Recovery
Sample #1 Sccond) [Section]  Date Decane (%)
e | i “ed
i A g,
13250 i f e Foeed | [22/09 129
| Buct, 107
13216 9 | £onns [T
ot (2 Y
Qo apude iz
I

8

—

A

xl«w.,é«; 08 -2

s

o

17 am

ol

PACE
Sample #

Tube
(Prime or | Tube
Second} lScctiun

Analysis
Date

Surrogate
Recovery 7
Decane (99

|

|

rogate QC Limits

Comments

e IT10YT




PACE, Inc
Soil Gas dnalysis Calibration Sumimary

Chient Name £rRM - MV otk (o fon/ Instrument I 8
Project Name: Primary Column I 70 welai) o 40 w0 1 0 psebes 0 >
PACE Project Number ¢,5,/ ¢ 5o, Analysis Dale /) 7o 9/
Initial Calibration Summary
Standards (ug/rl)
Analytes 5 10 50 100 500 AVE. %ESD
his—1, 2-Dichloroethene o Hoy 2 Y70 0 515S 5 517 v 527 6. Sr o /b
krans—-1, 2-dichlorcethene L3 b bavae | 0330 ] £ gone | uprw | [ Loses 3
, 2=Dichlorcethane o1 o $7F o i1 F 0 £ 0. 377 0 7L 5 29
oroethene 2. 3y7 o 315 oys? o Vel o dul PR L
. 1, 1-Trichlorcethane oYYl o Jny 0 YbYy 0 yr5y o Mg 0.453 L
oluene 2. 0% 19 1SR LY L L& 1.t 1 b
p-Xylene (Total) ned vewg2l] 3 19 L g0 1.13 1 3 L 3o 3
Xyl::ne ‘ r.2 oL 1.319 132 T 3y 1 9 3
e(SS\ L 17 1L 1.4 1L D 1 .10 .2 o 2
Continuing Calibration Summary
' M nalysis Standard [ Diff. P nalysis Standard  |% Diff.
M nalytes Date w9 Pate
m"'l, 2‘[)1(.‘11101’0&‘.11&[1& 1119/ 97 yx 9 1/10 /4 973 7
frans—1, 2-dichloroethene 17/ s 57 ' 7 N of 9
1, 2-Dichlorcethane IRy 13 g fLof9 Y7 4
[richloroethene 'y b | 95 7
},1,1—Trichloroethanf: Yy 7 ] 75 s
Toluene 49 $ _ o0 3
, p-Xylene (Total) | 3 | Lon >
&-,\ylcne ! S/ 3 / 12 Y !
[ecane (S5)
Commients: /) TRANMS -1, L DiCHLoRU ET parwl  WAS Rur ow A SinGle Cuviumar = SyPfrco  Jd- whAX, 30 amadane 0 2T e

,6—\14/\ /’ij(_lé »AD

1) TRANG -1, % DicHLIRG &7 wami WwAS CALIBRATET W, TH STAMDARD J ‘U""y//?»‘ L5, ¥2,100, # 50°
) Y



PACE, Inc.
Soil Gas Analysis QC Sheet

Client Name: £rm - v ol nluk Instcument [D: 3
Project Name: Primacry Column ID: 7¢ »eez
PACE Project Number: 920 5 12y Prpe Lo
Tube Matrix Spike Recovery (%)
PACE | (Primeor| Tube |Analysis
Sample # | Second) | Section |Date 1 | 2 3] 4 s 6
VA ; L lesles Yoo | 1p 1 47 1 94 9s | 95
Bs . opntc IR ILY. 124 2o |00 | 96 gS i
K o el L iliylg, 99 . 97 94 75 9k | 9
a ¢ 2 Ae | (/2 279 73 75 73 7y 9y 'y
{
| !
| i

Matrix Spike QC Limits 1 = cis-1,2-Dichloroethene 4 = Toluene
are 759¢-125%%. 2 = 1,1,1-Trichloroethane 5 = m,p-Xylene
3 = Trichloroethene 6 = p-Xylene

Comments




PACE, Inc
Soil Gas Analysis QC Sheet

Method Blank Summary
(lient Name: v o m - vaid o/ Instrument I &
Project Name: Primary Column IDr 32 wtec o 31 ae I 9
PACEProjectNumben G015 5o f"“#":“‘: 08 -5
Date Target
Analyzed Compounds
t/egfqy Par. W R 2 2o .7/”“"“"‘"

Comments:




PACE, Inc.
Soil Gas Analysis QC Sheet

Client Name: £fMm - pos sy Instrument [D: 8
Project Name: Primary Column ID: 30 auan | 0 31 #om I 0.
PACE Project Number: g0/ 5 5,5, Sopthes D8-S
- Tube | 1 Surrogate ; Tube \ Surrogate
PACE | (Primeor | Tube | Analysis | Recoverv PACE | (Primeor | Tube | Analysis [ Recoverv
Sampie #° Sccond) Section  Date Decane (%) Sample #| Second) Sectioni  Date Decane (%)
(2R T MY el fompr | /131494 s | '
] Bost | | 102 : ‘ ‘
2z smad | Frumr | | _ 3 * ’
| L
i ;
f i
—‘——_;—NI ) T ;
| ;

Surrogate QC Limts

are 7071237

Comments




PACE, Inc
Soil Gas Analysis QC Sheet
Method Blank Summary

Client Name: cem-wvoern ccvirst Instrument Ir A

Project Name Primary Column I 3¢ aeten, 0.32 A 2 0
PACE Project Number. qio/1 5. 50 benike D8-S
[ate Target
Analyzd Compounds
NERIEY s ’—Wa oo dly 4 7{:1‘«\4

Comments:




PACE, Inc.
Soil Gas Analysis Calibmation Sunimmary

(lient Namiew €@ - e ot Instrunent Iy 8
Project Namee tenvz o/ Primary Column Ir - 30 sl | 0 35 mm I 0 Mﬂlw 04 -s
PACE Project Numiber 4,0, ¢ 0o ) Analysis Iate /2379

Initial Calibration Sunimary

Standards (ug/mily

‘nalvtes 5 10 Hl) 100 500 AVE. AN
as-1, 2-Dichloroethene 0.3y 0.491 0. Fe5 | pydt | 0.493 2 Y7y (7
f rans—1, 2-dichloroethenes —- — 1 — - o
1, 2-Dichlorcethane — _, B — — 1
[richloroethene wes | 8350 2.3b] 0. Y4S_ | 0395 | o vyos 2 315 g, 3
1, 1, I=Trichlercethane 2.4S7 p.yrl | oY4y9g 0. 32¢ 0 3% o yiy 7
[oluene L. o3 1.072 1 7 R SN = 2 S L. ¥ 4 L. o¥ f s
I, p—Xylene (Total) 1.2Y 1.18 1.35 1.2 l.oy 1.9 Sy
r~Xylene 1.2 9 1.13 L3 12 1.0y 2.1 S. 7
[ecane (SS) 1.23 L /b 1.2 b 1.05 197 2.3 5.2

Continuing Cabibration Summary

Mnalysis  [Standard 5 Inff inalysis standard  |% Diff.
Analytes Date ) ate

as—-1, 2=Dichloroethene (/23194 49 103

frans—1, 2-dichloroet hene C—

1, 2-Dichloroethane —

richloroethene So 94

i, 1, 1 =Trichloroethane 49 99

foluene . 8) |__4F

i, p—Xylene (Total) i oo |97

~Xylene ! s/ | 97
erane (SS) + - .

(ommients:



PACE, Inc.
Soil Gas Analysis QC Sheet

Client Name: c#M -past by Instrcument ID: 4
Project Name: tewv2 o4 Primary Column ID: 30 asZe. | o 11 4w .0
PACE Project Number: q/0 /.5 5o, Pepelas P4 -5
Tube Matrix Spike Recovery (%)
PACE | (Primeor| Tube [Analysis
Sampie # | Second) | Section {Date 1 ] 2 3 4 [ s 6
1230 T Mg | (ceonag L rrenr] if23/9 |07 i0f 1249 of |li079 123
BAck ‘ 99 oo 400 | 9P 97 |95
233§ rg0d e . 23 @b 1oF Ited Y 12©
5%4 120 liel (2| | 120 .49 17
|

Matrix Spike QC Limits 1 = cis-1,2-Dichloroethene 4 = Toluene
are 73C%-125%%. 2 =1,1,1-Trichloroethane 5 = m,p-Xylene
3 = Trichloroethene 6 = patpteme 0 - aese MRS iyl

Comments




PACE, Inc.

Client Name: €em- e ndins

Project Name: terw 2 Lo Mid-level Standard-  Date/Time: /is/ a1 b ot m
Project #: 491040, s0¢ File ID:
Instr. ID: g ColumniID: 30antas |, 0. 72 £ 4
Spprhes PL-©
Soil Gas Analysis Internal Standard Area Summary
Bromofluoro- Bromofluoro-i
benzene Area; RT benzene Areair RT
Mid-level Std. ' 15¢ 9.27 Mid-level Std. {
Upper Limit @ -4, | Upper Limit |
Lower Limit | ,,¢ i Lower Limit |
PACE Sample | : PACE Sample
No. | | No.
P ] ot | 21
2 in;’sz ;! Sy 3 9.7 22 , ‘
3 | 2 Aroennng =8 | 3 qo ?.37 23 | ‘
4 1939 o g F 1,2 3 37 24
S /"""‘"‘“‘}"ﬂ 372 ?.37 25 ’
6 790,y nrany - 127 1.37 26 |
7 gl 3. g 12 |27
8 | Ry vpse 1P r 37 |28 ‘
9 | 291 i
10 | | 30 |
11 } 31
12 | 32
13 | | 33 | |
14 | ! 34 | .
15 35 L
16 36 | |
17| 37 |
181 ] 38 |
19 : 39 !
20 I 40 ;

QC Limits for Area ' Retention Time QC Limits
UPPER LIMIT = +100% of internal standard area  Retention time wWindow is
LOWER LIMIT = -50% of internal standard area. +/- 0.50 minutes.




Client Name: ¢enM - gtz el

PACE, Inc.

O.3:

Project Name: (enz o Mid-level Standard- Date/Time:
Project #:  4/011.5¢0, File ID:
Inste. ID: 4 Column ID: 70 auta, |
A peles PA -5
Soil Gas Analysis Internal Standard Area Summary
Bromofluoro-‘i Bromof‘.uoro-7
benzene Area; RT benzene Areal  RT
Mid-level Std. 277 | 93 Mid-level Std.
Upper Limit 25 | Upper Limit |
Lower Limit | pq | Lower Limit |
PACE Sample PACE Sample |
No. No. {
1 EIOIQAJ_/’M/?'L _14rx 9. 27 21 i05q, Prngen £ 317 9.3 ]
2 | Prre-@ | 314 735 |22 foeeng B | 330 739
3 llagro facmmnF ! s 737 [ 2Blio5rp mep '\_J_L;_‘J_? 17
4 Promsns =B |23 935 124V o400 frmpn 24 737
5 119629 Frempey Bl 32 g 37 | 251 [y B | T3 y 17
6 | Posreang =8 |74 9.2 |20 15 Y Loniy-FE| 319 7372
7 50l 7 /*MJ.[ I54. A 27 lﬁm_ﬁ_ﬁﬁi 339 7 37
§ [ v, ~ B8 347 937 / L 239 937
9 /orq‘s/”MM:-Fi 359 v. 32 |29 @ 334 939
10 Py ~A_|__ 334 727 (301, 7/).4; 340 | 7 312
me B 1172 f | ! 31 | ‘
2 e Mg 340 g.30 |32] }
13 1553 3 Loscpmgey:- £ 322 i ? 37 33 | |
140 s gl 329 | a3y |34
15 o5, ,amm};,:i 3.y | g4 |35
160 ezl 330 7.37 |36 L
17'19570/4“..“,,-:} 3L y 17 |37] . |
18 fomns =B | 73 137 |38 |
19 557 7 /’W;:l 32k _g.32 |39 | ‘
20 /’/‘-ﬁu—w«ﬁ“ 339 | 9.55 |40 | ‘

QC Limits for Area

UPPER LIMIT = +100% of internal standard area

LOWER LIMIT = -50% of internal standard avea.

Retention Time QC Limits

Retention time window 1s
+/- 0.50 minutes.



Client Name: €M - toniR el

PACE, Inc.

7 39 ~ M

O 22 mem I

Project Name: srwz e Mid-level Standard- DatefTime: 1//./4,
Project #:  9/013. 502 File ID:
Instr. ID: g Column ID: 30 st |
Aopehes 08 -5
Soil Gas Analysis Internal Standard Area Summary
Bromofluoro- Bromofluoro-
benzene Areaj RT benzene Area| RT
Mid-level Std. 750 q.37 Mid-level Std. *
Upper Limit 7/ Upper Limit
Lower Limit e Lower Limit
PACE Sample PACE Sample
No. No.
1] s, nte 349 727 21| 1592 3 Zcany - % 72 & ?.32
2 12034 Prmny - F 337 5.3%2 22 £ oy = 8 3v 7 7 37
3 firany =8 330 137 |2 Gc apihe 163 937
4 | er2 PrmmyoF jc? 9 37 24| 1523474 sy - F 337 137
5 Prmns = 32 9.37 25 Py =B 38¢ 9.3 7
0 lious.0lrruy-r J2y 127 26110900 frumuy- = 3319 7.37
7 Lrnarny -8 342 1.37 27 Loy ~ A 33 .37
8 ik Lrvaeery - € Iz 139 28 1275 & (o - F 3¢ 737
9 Prommsy B | 333 737 |29 Lrmnguy 8| 553 34p 9.1
10 0627 frimaman - F 2.0 737 30 B.¢. sgpase Jey 7137
11| fonnns = 8 333 3o |31
12Jz‘2c. W 343 2.37 32
Blier s My s 3/ 937 33
14 £y =8 30 2 7 34
15 1263,.3 Py ~ 77 31 737 35 |
16 Proromasy =8 J3g 9.27 36
17 Vo709 nmmey - J 9 737 37
% | 18 Lrromag - 3 —~ — 38
19 10, § Prwuny = F Jig 2.37 39
20 Py B | 34 137 |40

QC Limits for Area

UPPER LIMIT = +100% of internal standard area

LOWER LIMIT = -50% of internal standard area.

Retention Time QC Limits

Retention time window is
+/- 0.50 minutes.

tben Lorfrinrmalion  itamm (PB-1701) asny eglient ulidialin N



Client Name:

ERM - Mo (el )

PACE, Inc.

SR Pm

UPPER LIMIT = +100% of internal standard area

LOWER LIMIT = -50% of internal standard area.

Retention time

window is

+/- 0.50 minutes.

Project Name: céwz ot Mid-level Standard- Date/Time: 1/ ¢/a;
Project #: /01 7. 551 File ID:
Instr. ID: & Column ID:
Soil Gas Analysis Internal Standard Area Summary
Bromofluoro- Bromofluoro-
benzene Area| RT benzene Area] RT
Mid-level Std. g4 9.7 Mid-level Std.
Upper Limit Irv Upper Limit
Lower Limit 20 Lower Limit
PACE Sample PACE Sample
No. No.
1| cor prta 3 9.37 21 130k, ) Prcarung F 33x 9.37
2 1226.0 Prpnesy -F 3vo 9.37 22 Frsoeny -R 3vg i1737
3 Moy - 178 9.3 7 23 Be<. opide I 7.37
4 07 Prpeg o F 12 3 37 [24
5 Poengen o8 | 750 v32 |25
6 11159 Mrpnn £ 343 _9.37 |26
7 | £ orriieny - 43 752 1.9 |27
8 'qu7p~m4~f1 i1y ¢ 9.317 28
9 Prmung -8 | 373 727 |29
10 295 2 2ngn-r | 332 q.27 130 |
11 D s - 8 293 .77 |31 !
121&< Ml 377 9. 17 32 N
Blay v Sy el 323 r32 |33 ‘§
14 sy g3 9 37 34 ]
15 12327 Pramepnn - F N ¥ 77 35
16 1 s - R 3153 7137 36
7,5 ¢ Dpemgng - F 336 9.37 |37
18 P oriny -4 754 737 |38
19102393 Py £ | 362 137 (39
20 | g = 8 35 7 | .37 |40 J
QC Limits for Area Retention Time QC Limits



PACE, Inc.

Client Name: crmM - po eaZiy

Project Name: (rw2 s Mid-level Standard- Date/Time: /»2/9/ 1. ¢ a.m
Project #: 4/0 11¢ -, File ID:
Instr. ID: g ColumnID: 39 aslei, 0 72 m i
Aeapprdeys 08-S
Soil Gas Analysis Internal Standard Area Summary
Bromofluoro- Bromofluoro-
benzene Area| RT benzene Area| RT
Mid-level Std. (oo e Mid-level Std.
Upper Limit 7 7L Upper Limit
Lower Limit L9y Lower Limit
PACE Sample PACE Sample
No. No.
1 139.0 ooy £ 1 230 332 |21]j326 Pamne -3 Jeg 9.37
2 P -8 359 9. 27 22
3 (31g.F Lavmpny - F EL Y 937 |28
4 frrmey - A 353 127 |24
5 139k Premes-r | 329 .37 |%
6 /’&ma; -8 J4y 7.7 26
7 14200 tremng-p | 3us 727 |27
8 P -A | 349 1.37 |28
9 1321 2 P - F J92 ¢ 157 |29
10 £ rcmmce =8| 347 9357 |30
Uige spde 3176 732 |31
121332 ¢ fon = 272 937 32
13 Ltromy - 88 ifg 117 331 |
141203y Mg - © 75 527 |34 | f
15 Lrcsmng ~ A ER Y 9.37 35 |
11613292 Loy -m | L8P 9.37 |36
17 . 357 .37 |37
18| 3150 frmeny £ | 347 937 |38
19 p = 3 o g. 37 39
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QC Limits for Area Retention Time QC Limits

UPPER LIMIT = +100% of internal standard area  Retention time window is
LOWER LIMIT = -50% of internal standard area. +/- 0.50 minutes.
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